Context. We have observed almost 1/3 of the globular clusters in the Milky Way, targeting distant and/or highly reddened objects, besides a few reference clusters. A large sample of red giant stars was observed with FORS2@VLT/ESO at R∼2,000. The method for derivation of stellar parameters is presented with application to six reference clusters. Aims. We aim at deriving the stellar parameters effective temperature, gravity, metallicity and alpha-element enhancement, as well as radial velocity, for membership confirmation of individual stars in each cluster. We analyse the spectra collected for the reference 
Introduction
The derivation of stellar metallicities and abundances are best defined when based on high spectral resolution and high signalto-noise (S/N) data. Cayrel (1988) showed that higher resolution carries more information than higher S/N. Such kind of data require however substantial telescope time. For this reason, very large samples of stellar spectra have been gathered in recent years, or are planned to be collected in the near future, with multi-object low and medium-resolution instruments. A few examples are the Sloan Digital Sky Survey (SDSS, ⋆ Based on Observations collected at the European Southern Observatory/Paranal, Chile, under programmes 077.D-0775(A) and 089.D-0493(B). York et al. 2000) , at a resolution R∼1800, the Radial Velocity Experiment survey (RAVE, Steinmetz et al. 2006 ) of R∼7500 in the CaT region, and other large ongoing surveys such as LAMOST at the Guoshoujing telescope (GSJT, Wu et al. 2011) of R∼2,000, and future ones such as GAIA (Perryman et al. 2001) . Large data sets of low/medium-resolution spectra are reachable for extragalactic stars, such as presented in Kirby et al. (2009) . A few recent surveys are able to use medium/highresolution spectra focused on specific targets such as provided by the APOGEE (R∼22,500, Mészáros et al. 2013 ), GAIA-ESO using the FLAMES-GIRAFFE spectrograph (R∼22,000) at the Very Large Telescope (VLT, Gilmore et al. 2012) and HERMES (R∼28,000 or 45,000, Wylie- de Boer & Freeman 2010) at the AAT. More complete reviews of available, ongoing and fu-ture surveys, as well as automated methods for stellar parameter derivation can be found in Allende Prieto et al. (2008) , Lee et al. (2008) , Koleva et al. (2009) , Mészáros et al. (2013) , and Wu et al. (2011) , among others.
In most analyses of medium to low-resolution spectra, the least squares (χ 2 minimization), or "euclidian distance", also called minimum distance method, such as Université de Lyon Spectroscopic Analysis Software (ULySS, Koleva et al. 2009 ), and the k-means clustering described in Sánchez Almeida & Allende Prieto (2013) , are employed.
In the present work we analyse spectra in the optical, in the range 4560-5860 Å, obtained at the FORS2/VLT at a resolution R∼2,000, carrying out full spectrum fitting. This spectral region, in particular from H β to Na I lines, is sensitive to metallicity and temperature, to gravity due to MgH molecular bands (as part of the Mg 2 index), and it includes the Lick indices Fe5270, Fe5335 and Mg 2 , that are usual Fe and Mg abundance indicators (Katz et al. 2011; Cayrel et al. 1991; Faber et al. 1985; Worthey et al. 1994 ).
The same sample was observed in the near-infrared (CaT), as presented in Saviane et al. (2012 ), Da Costa et al. (2009 and Vasquez et al. (in prep) , where two among the triplet Ca II lines were used to derive velocities and metallicities. A comparison of their results with the present ones show good consistency, as will be discussed in the present paper.
In this work we study six reference globular clusters, spanning essentially the full range of metallicities of globulars: the metal-poor halo clusters NGC 6426 and Terzan 8 ([Fe/H]∼-2.1 and -2.2, respectively), the moderately metal-poor NGC 6558 ([Fe/H]∼-1.0) in the bulge, the template "disc" metal-rich cluster M 71 (NGC 6838, [Fe/H]∼-0.7), and the metal-rich bulge clusters NGC 6528 and NGC 6553 ([Fe/H]∼-0.1 and -0.2, respectively).
These reference clusters are analysed with the intent of testing and improving the method, and verifying the metallicity range of applicability of each library of template spectra. In all cases, member stars and surrounding field stars are analysed. For some of these clusters previous high-resolution spectroscopic and photometric data of a few member stars are available.
The minimum distance method was adopted by Cayrel et al. (1991) , by measuring residuals in each of the stellar parameters effective temperature, gravity, and metallicity; the method required the input of reference parameters. In the present work, we adopt the code ETOILE (Katz et al. 2011 ) that uses the minimum distance method, where the reliability and coverage of T eff , log(g), [Fe/H] , [α/Fe] of the template stars are important to find well-founded parameters for the target stars. We adopted two different libraries of spectra, the MILES 1 library of lowresolution spectra (R∼2,000) and the grid of synthetic spectra by Coelho et al. (2005) 2 . In Sect. 2 the observations are described. In Sect. 3 the method of stellar parameter derivation is detailed. In Sect. 4 the method is applied to six cluster as a validation of the procedures. In Sect. 5 the results are discussed, and in Sect. 6 a summary is given.
Observations and data reduction
We observed respectively 17, 17, 12, 17, 10 and 13 red giant stars of the globular clusters NGC 6528, NGC 6553, M 71, NGC 6558, NGC 6426, Terzan 8, and surrounding fields, using FORS2@VLT/ESO (Appenzeller et al. (1998) , under projects 077.D-0775(A) and 089.D-0493(B). Table 1 summarizes the setup of the observations. Pre-images were taken using filters Johnson-Cousins V and I in order to select only stars in the red giant branch (RGB) brighter than the Red Clump (RC) level. Zero points in colours and magnitudes were fitted to match isochrones with parameters from Table 2 (see Colour-Magnitude Diagrams, CMDs, in Figure 1 ). We selected stars covering the whole interval in colour of the RGB, and when possible trying to avoid Asymptotic Giant Branch (AGB) stars. These stars are spatially distributed as shown in Figure 2 , partly due to the slitlet configuration. Cluster parameters and log of observations are given in Table 2 . The list of individual stars, their coordinates and VI magnitudes from the present FORS2 observations are given in Table 3 . The spectra were taken using the grism 1400V, centred at 5200 Å, covering the range 4560 -5860 Å, with a resolution of R∼2,000. Figure 3 illustrates the spectra of a metal-poor and a metal-rich red giant star, where many of the strongest lines are indicated.
The spectra were reduced using esorex/FORS2 pipeline 3 with default parameters for bias and flatfield correction, spectra extraction, and wavelength calibration. The only modification relative to default parameters, has been the introduction of a list of skylines, since the default list had only one line. The wavelength calibration proved to be satisfactory with such line list. A last step in the reduction procedure was a manual removal of cosmic rays.
Stellar parameters derivation

Radial velocities
Radial velocities were measured using the ETOILE code through cross correlation with a template spectrum from the chosen library. Tests were done in order to check the results, by measuring radial velocities using fxcor@IRAF (cross correlation), and rvidlines@IRAF (using wavelength of MgI triplet lines as a reference). The derived velocities are consistent, therefore we used ETOILE also to determine radial velocities. A mean FWHM of arc lines of 2.36±0.04Å (125 km/s) was measured. This leads to a radial velocity uncertainty of ∼13 km/s. Heliocentric radial velocities for each star can be found in Table  3 , where the last column refers to the values measured from the CaII triplet (CaT) lines in the near infrared by Saviane et al. (2012) for member stars for NGC 6528, NGC 6553, M 71 and 
13 Gyr (1) 11.00 ± 0.38 Gyr (2) 14 Gyr
13.0 ± 1.5 Gyr (4) 13.00 ± 0.38 Gyr (2) [ (b,5) 0.26 dex (b,6) 0.19±0.04 (a,7) , 0.40 (b,5) 0.24 (a,3) 0.4 (b,4) 0.47 ± 0.09 (a,8) E Cohen et al. (1999) (7) Meléndez & Cohen (2009) Katz et al. (2011) in using CFHT-MOS. Average values for member stars in each cluster are presented in Figure 4 , where our results are compared to CaT results (Saviane et al. 2012 and Vasquez et al., in prep.) , and with Harris (1996 Harris ( , 2010 Table 2. edition) catalogue. Error bars from the literature are smaller than the empty circles that represent literature v helio , except for NGC 6426, as can be seen in Figure 4 . Our results are in good agreement with both references. In particular, the radial velocity measured for NGC 6426 is in agreement between this work and CaT results based on individual member stars, but it is only compatible with the literature value within 3σ. The explanation is that the only work that measured radial velocities for this cluster was based on integrated light from photographic plates (Hesser et al. 1986 ). Therefore, the present radial velocity derivation for NGC 6426 is more reliable.
Atmospheric parameters
Full spectrum fitting with minimum distance method is employed, using the ETOILE code described in Katz et al. (2011) and Katz (2001) . We apply the calculations to the wavelength region 4600-5600 Å, similarly to the procedure described in Katz et al. (2011) .
Automated derivation of the atmospheric parameters (T e f f , log(g), [Fe/H] , [α/Fe]) of a stellar spectrum is carried out by comparing the target spectrum with each library spectrum, thus covering a large range of atmospheric parameters. In each comparison, ETOILE fits the template spectrum to the observed spectrum. Mathematically, ETOILE solves, by least squares, for the polynomial by which to multiply the template spectrum to minimize the differences with the observed spectrum (see Equations 1 and 2). The aim of these operations is to compensate for the differences between the template and observed spectra which are not from stellar origin: e.g. flux level/normalisation, instrumental profile, interstellar reddening. In particular, concerning this last point, no explicit reddening is applied to the template. The differential reddening correction is included in the fitting of the template to the observed spectrum.
where n is the number of pixels in the spectrum being analysed, F obs (i) and F templ (i) are the fluxes of the analysed and the template spectra respectively pixel by pixel (i.e. lambda by lambda), m is the order of the polynomial that multiplies F templ (i) and u j are the coefficients, λ central = [λ(0) + λ(n)]/2. Equation 1 is minimized to find the multiplicative polynomial that minimizes the differences in flux between observed and template spectra solving the m + 1 Equations below. In this work we adopted m = 4.
After determination of the polynomial that minimizes the difference between each template and the observed spectrum, as defined by Equation 1, templates are ranked in order of increasing S and the parameters of the top N templates are averaged out Table 3 ) for each globular cluster. Our results are plotted against those from CaT spectroscopy (Saviane et al. 2012) and Vasquez et al. (in prep.) showing good agreement. Error bars are the standard deviation of the average. One-to-one line is plotted for visual guidance, where radial velocities from Harris (1996 Harris ( , 2010 are overplotted as empty circles.
to produce the final results. Determination of the optimal value of N is discussed in Section 3.2.2. This is called the similarity method introduced by Katz et al. (1998) . For a more detailed explanation see Katz (2001) . Before running the code, two important steps are needed: to convolve all the library spectra to the same resolution of the target spectra, and to correct for radial velocities v r . Convolution calculations were performed for the library spectra using the task GAUSS in IRAF. The code ETOILE measures the radial velocities by comparison with template spectra from the library, a reliable way to measure v r in each observed spectrum and correct them. Figure 5 shows six examples of spectral fitting, for a metalpoor (Terzan8 11), a metal-rich (NGC6528 11) and an intermediate metallicity star (NGC6558 7) using COELHO and MILES templates. The template stars that best fit these cluster stars among the available spectra from MILES library are BD+060648, HD161074 and HD167768, respectively. For COELHO the best templates are the ones with the following parameters: (T eff , log(g), [Fe/H]) = (5000K, 2.5, -2.0), (3500K, 0.0, -1.5) and (5000K, 3.0, -1.0), respectively. The residuals shown at the bottom of each panel indicate that the metal-poor target spectrum is similar to the template spectrum within 2% for both libraries, except for a few strong features. The residuals for the metal-rich star shows a similarity between target and template spectra of 5% for MILES and of 7% for COELHO, except for the boundaries λ 5700 Å and 4700 Å, and for a few strong features. For the intermediate metallicity star the residuals present a sigma of 3% for both libraries with few stronger features varying more than 3%. These differences between the spectra are reflected in the atmospheric parameters, and they are compensated by taking the average of parameters of the most similar spectra. For Terzan8 11, there are 8 MILES spectra close enough which were averaged, for NGC6528 11, 21 MILES spectra were con-sidered, and for NGC6558 7 it were found 8 stars. For all cases with COELHO library 10 templates were considered in the average. Details on the criterion to select the number of template spectra are discussed in Section 3.2.2.
Stellar libraries
The core of the atmospheric parameters derivation in this work is the choice of a stellar library. There are two classes of stellar libraries: based on observed or synthetic spectra. The real spectra are more reliable, but the drawback is that they have abundances typical of nearby stellar populations. The synthetic libraries have no noise, and a large and uniform coverage of the atmospheric parameters space, however there are still limitations on the completeness of atomic and molecular line lists, plus uncertainties on oscillator strengths, and assumptions on atmospheric models, such as 1-D and local thermodynamical equilibrium. For these reasons, it is useful to use both observational and synthetic libraries. In the present work, we use two libraries, one observed and one synthetic, as described below:
The MILES library (Sánchez-Blázquez et al. 2006 ) has 985 stellar spectra with resolution R∼2 080@5 200 Å, and mean signal-to-noise ratio of 150 per pixel for field and open cluster stars, and 50 for globular cluster stars. Atmospheric parameters coverage is (Cenarro et al. 2007; Milone et al. 2011) :
The COELHO library (Coelho et al. 2005 ) has 6367 synthetic stellar spectra 4 with wavelength steps of 0.02Å (resolution R=130 000@5 200 Å). Atmospheric parameters coverage is:
where α-elements considered in this library are: O, Mg, Si, S, Ca and Ti. Given that all cluster stars are located in the red giant branch, as shown in Figure 1 , we selected only stars in this region in the parameters space of the libraries (see Figure 6 ) to avoid nonphysical results.
Average results and errors: validation with well-known stars
We define different criteria for MILES and COELHO libraries for taking the average of stellar parameters from reference spectra, as mentioned in Section 3.2. For MILES the average results are based on different numbers of templates depending on the sampling as shown in Figure 6 . For the synthetic library COELHO the sampling is homogeneous, therefore a constant number of templates is adopted. We found that 10 templates for COELHO cover satisfactorily the variations in the four stellar The criterion to define average results from the MILES library is more complex, as follows. The code provides a list of the closest reference spectra from the library, ranked by the similarity parameter (S , as defined in Equations 1 and 2). The final parameters T eff , log(g), [Fe/H] and [Mg/Fe] are the average of the parameters of first N reference stars from the ETOILE output, where N depends on the sampling of the library for each combination of parameters. The average is weighted by 1/S 2 as shown in the equation below for T eff (the same is valid for the other three parameters):
The errors are defined as the average of the squared residuals, weighted by 1/S 2 , as shown in the equation below for T eff (the same is valid for the other three parameters). For N=1, we adopted the same error of N=2. Examples of spectral fitting carried out with ETOILE for a metal-rich (NGC6528 11), an intermediate metallicity (NGC6558 7) and a metal-poor (Terzan8 11) star in the upper, middle and bottom panels, respectively. Left panels represent the best fits using MILES template spectra, and in the right panel the best fits using COELHO spectra are shown. For each star, its spectrum (black line) is overplotted by the template spectrum (red line) that best fits it. Below each stellar spectrum the residuals of each fit are presented. The match between the spectra is done following the procedures explained in Section 3.2. The fit appears very satisfactory for the whole wavelength interval for all cases. In each comparison we give the parameters of the template spectrum and of the average parameters using only MILES or only COELHO spectra for each star, as presented in Table 6 .
To estimate the number of reference stars to be averaged in each case, we proceeded with some tests using 59 spectra of 49 well-known stars, listed in Table 4 . These stars were selected among red giant stars (same log(g) and T eff intervals defined in Figure 6 ) presented in the ELODIE library 5 (Prugniel et al. 2007 ). Stellar spectra were taken from ELODIE library and convolved to the FORS2 resolution. Reference atmospheric parameters were averaged from the PASTEL catalogue (Soubiran et al. 2010) , and the quality filter was determined by a threshold in the standard deviation:
We calculated the average parameters and respective errors for different N and compared the results with the average values of T eff , log(g), [Fe/H] from the PASTEL catalogue (Soubiran et al. 2010) . We minimize the equation below to find the best N that will give the final parameters and respective errors. This equation considers the distance between the average for a given N and literature average; in this way all the three parameters are minimized at the same time. Milone et al. (2011) have measured [Mg/Fe] for MILES spectra, therefore it is possible to take averages for this parameter as a function of N, and use [Mg/Fe] for the best N as an estimation of the α-enrichment for each star.
where RR N (T eff ) is given by the equation below (the same is valid for the other three parameters): (Table 4) . For this star, Fulbright (2000) published [Mg/Fe] and we compare also with the averages as a function of N. All the four parameters for the best N=3 are compatible with literature. Figure 7 illustrates the finding procedure of N for the case of star HD122956, showing that ETOILE could recover all the four parameters accurately. The resulting parameters, RR tot , N, and literature values are presented in Table 4 . Different stars need different number N of templates to find the best result. Moreover the ratio S (N)/S (1) for the best N is roughly constant for all ETOILE template spectra, with an average value of 1.1±0.1. The best number N and the respective ratio S (N)/S (1) are related to the library sampling, for example, for a given star with best N=1 it means that there is only one reference star with S (N)/S (1) 1.1, and there are two possible explanations: either the target star matches perfectly some reference star, or the library has no other reference spectra similar enough to that star to be considered. In the cases with N=15, for instance, the library has 15 reference spectra very similar (S (N)/S (1) 1.1) to the target spectra, and their parameters must be averaged in order to get the parameters for the target star.
All results are plotted in Figure 8 showing the good agreement of ETOILE results and PASTEL catalogue average for T eff , log(g), [Fe/H] Table 4 . These plots endorse the usage of ETOILE code for atmospheric parameters determination for red giant stars in the optical spectral region. Only stars with σ T eff < 200K, σ log(g) < 0.5, σ [Fe/H] < 0.2 from PASTEL catalogue were selected as good quality candidates for validation of the method. Below the plots of T eff , log(g) and [Fe/H] there is a residuals plot and the dispersion of the residuals is displayed in the respective plots.
After these tests we can consider that ETOILE code together with the MILES library works well for low-resolution spectra of red giant stars in the optical region. Additionally we define the criterion to consider a reference spectrum similar enough to be considered in the average of the parameters as S (N)/S (1) ≤ 1.1.
Results
The derived T eff , log(g), [Fe/H] Table 6 . In order to discuss these results, we proceed as follows: in Sect. 4.1 we plot T eff and log(g) for stars in each cluster together with isochrones of age and metallicity given in Table 2 . Section 4.2 compares [Fe/H] with CaT results from Saviane et al. (2012) and Vasquez et al. (in prep.) . Subsequently all checked parameters are used to select member stars for each cluster (Section 4.3). Finally, all parameters for member stars are compared individually with high-resolution analysis, when available in the literature. M 71 and NGC 6558 have three stars in common with Cohen et al. (2001) , and Barbuy et al. (2007) respectively, and Terzan 8 has four stars in common with Carretta et al. (2014) , as described in Sections 4.4.1, 4.4.2 and 4.4.3, respectively. For NGC 6528, NGC 6553 and NGC 6426 we did not find any star in common with high-resolution spectroscopic studies.
T eff , log(g) against isochrones
In high-resolution spectroscopy studies, usually T eff is estimated from photometry and log(g) from theoretical equations 6 . These parameters are employed as initial guesses to derive [Fe/H] , which is applied to redetermine T eff and log(g) iteratively, until reaching a convergence of the three parameters. In this work we fit all the three parameters at the same time (Section 3.2), and a check on these parameters is carried out as explained below. Figure 9 displays the results of all stars in the six clusters in a Hertzprung-Russell diagram form. Left, middle and right panels show the results using MILES library, COELHO library and the average of both results, respectively. Black dots represent member stars of each cluster, and grey dots are not members, based on the selection described in the next Section 4.3. Dartmouth isochrones (Dotter et al. 2008) The results on T eff and log(g) from MILES and COELHO are in good agreement with the isochrones. We also computed an average of the results weighted by their uncertainties that are displayed in the right panels of Figure 9 . For reasons explained in Section 4.2, we adopted as the final results in this work the weighted average of MILES and COELHO results.
Comparison of [Fe/H] with CaT results
In the comparisons of results from CaT and the optical spectra, it is important to keep in mind the facts that: The synthetic spectra in the optical reproduce less well the metal-rich stars, given the missing opacity due to millions of very weak lines, not taken into account in the calculations; this blanketing effect lowers the continuum in real stars, and the measurable lines are shallower than in the present synthetic spectra calculations by Coelho et al. which makes metal-rich stars more similar to synthetic spectra slightly more metal-poor. On the other hand, CaT-based abundances also suffer from significant uncertainties. , see for example Barbuy et al. (2009) The modelling of the CaT region is affected by contamination by TiO lines and NLTE effects. Moreover, measuring a CaT index is very difficult, in particular for more metal-rich and luminous stars with the blanketing effect mentioned above, which complicates the definition of the continuum for equivalent widths (EW) measurements. Saviane et al. (2012) . On the other hand, there are some advantages to compare our results with CaT: a) all selected stars from photometry were observed both in the near-infrared (CaT, Saviane et al. 2012 and Vasquez et al. in prep.) and in the optical spectral region which is very good for comparisons of the whole sample at once; b) The CaT-based metallicities were calibrated with the Carretta et al. (2009) Figure 12 shows the comparisons of the metallicity values presented in Table 6 Metallicities using COELHO library are compared with CaT results in the upper right panel of Figure 12 . The synthetic spectra reproduce less well the metal-rich stars, given the missing opacity as mentioned above. Because of this effect, stars of NGC 6528, NGC 6553 and M 71 are more metal-poor than CaT results. On the other hand, COELHO library is suitable to reproduce the stars of the three more metal-poor clusters of this sample, NGC 6558, NGC 6426 and Terzan 8.
To summarize, for the three more metal-rich clusters, MILES results are better, and for the other three, COELHO results are preferable. The bottom right panel of Figure 12 shows the concatenation of this conclusion, i.e., it displays MILES results for NGC 6528, NGC 6553 and M 71, and COELHO results for NGC 6558, NGC 6426 and Terzan 8. An alternative combination of results from MILES and COELHO is to take the average of the results weighted by their uncertainties. This average combines the best of both libraries and gives a good correlation with CaT results, as shown in the bottom left panel of Figure 12 . Both criteria to combine MILES and COELHO (two bottom panels) We adopted as final parameters the mean of MILES and COELHO results, because they show better compatibility with the isochrones for T eff and log(g), and with the CaT results for metallicities. We recall that CaT-based metallicities were calibrated in the Carretta et al. (2009) 
Membership selection
In Figure 13 we show four panels for each globular cluster. In upper left panels radial velocities against metallicities are displayed (this is the classical plot for membership selection for globular clusters, e.g. Zoccali et al. 2008 Table 2 , and red dashed lines are based on the average (Table 5 ) of the parameters for member stars (Table 6 ). All member stars are close to the isochrones, confirming the membership selection. This extra criterion led to the exclusion of a few more stars from the vhelio-[Fe/H] selection. Also excluded in some cases are stars cooler than T eff < 4000 K that give a poor fit to template spectra due to TiO bands. Bottom left panels show [Fe/H] against distance to the cluster centre, and no trends were found for any sample cluster. Bottom right panels show no correlation between T eff and [Fe/H] for any of the six clusters analysed in this work.
In conclusion all Teff, log(g) and [Fe/H] 
Validation with high-resolution spectroscopy
We found stars in common with literature high-resolution spectroscopy for three clusters: M 71, NGC 6558 and Terzan 8. In Sect. 4.3 we were able to identify ten member stars of M 71, five member stars of NGC 6558, and twelve member stars in Terzan 8, these being the same selected by Saviane et al. (2012), and Vasquez et al. (in prep.) . The derived stellar parameters are reported in Table 6 for member and non-member stars. We were able to find detailed analyses in the literature for 3 member stars in M 71, 3 in NGC 6558 and 4 in Terzan 8, as reported below. Step-by-step of selection of member stars for NGC 6528. Black dots are selected member stars, grey dots are non-members and green circles shows stars considered as cluster member by Saviane et al. (2012) but non-members in the present work. Blue solid lines are drawn based on values of Table  2 , which were also applied to the ischrones from Dotter et al. (2008) . Red dashed lines refer to the weighted average of the member stars parameters. FLAMES+GIRAFFE@VLT/ESO, and derived T eff , log(g), [Fe/H] , and [Mg/Fe] for each of them. We have three stars in common with their sample: #6, #8, #9, corresponding to their identification as B11, F42, F97, respectively (see Table 8 ). For stars #6 and #9, full spectrum fitting recovers all parameters within 1-σ. Star #8 is a more complicated case because it is a very cool star (T eff < 4000 K) and molecular bands of TiO are important. They change a lot the continuum which is not fitted perfectly. In fact, the derived parameters for this star led us to select it as non-member. Although temperature agrees with that from Barbuy et al. (2007) , the gravity is much lower than their results.
These results show that full spectrum fitting method is reliable, consistent among all libraries, and present reasonable errors for RGB stars hotter than ∼4000 K. Stars cooler than that must be analysed with a better suited reference library, cointaining a sufficient number of cool stars at all metallicities. Table 9 . For temperature and gravity the compatibility is within 1 to 3-σ, except for T eff of star Ter8 8 which is in the limit of 3.9-σ of distance. 
Discussion
Results for individual stars in each cluster (Table 6 ) and average results (Table 5) (Table 5) with those from literature, as revised in Table 2 . Error bars are the weighted average of the [Fe/H] of member stars in each cluster, as presented in Table 6 . For NGC 6553 and NGC 6558 the error bars are not visible because they are too small (see Table 5 ). In the lower panel the residuals are shown.
Metal-rich clusters NGC 6528, NGC 6553
NGC 6528 and NGC 6553 have similar CMDs (Ortolani et al. 1995) , as shown in Figure 1 . Their metallicities and element abundance ratios are also similar for most elements, as reported in Table 10 . As given in Table 2 Table 5 ). In particular these values are compatible with NGC 6553 (Alves-Brito et al. 2006 , Cohen et al. 1999 , whereas for NGC 6528 the alpha-enhancement is lower (Zoccali et al. 2004 ) . In this respect, MILES cannot give an alpha-enhancement, since their metal-rich stars are basically solar neighbourhood stars, that have no alpha-enhancement for metal-rich stars (see also from high-resolution spectroscopy of five stars, which is closer to COELHO results. Figure 13 compares the final results (average of MILES and COELHO results) with isochrones with literature parameters (same as Figure 9 ) and an additional isochrone considering the parameters derived from this work ( Table 5 ). The isochrones consider [α/Fe] from COELHO results as discussed above. We derived [Fe/H] = -0.13±0.06 and -0.133±0.009 for NGC 6528 and NGC 6553, respectively, in agreement with high spectral resolution analyses of Carretta et al. (2001) and Alves-Brito et al. (2006) .
Moderately metal-rich clusters M 71, NGC 6558
According to Harris (1996 is located 6.7 kpc from the Galactic centre, with a perpendicular distance to the Galactic plane of only 0.3 kpc towards the South Galactic Pole, which means that this globular cluster is located in the Milky Way disc. Because of that its reddening is high, although not as high as for most bulge clusters, with E(B-V) = 0.25. NGC 6558 is located only 1.0 kpc from the Galactic centre, in particular between the two "southern legs" of the X-shaped bulge (see Figure 3 of Saito et al. 2011) . It has a reddening of E(B-V) = 0.44. Although they are located in different components of the Milky Way, these clusters share similar metallicities, [Fe/H]∼-0.8, and [Fe/H]∼-1.0, respectively. Figure 1 shows a red horizontal branch (HB) for M 71 and a blue HB for NGC 6558, and this difference is not due to metallicity (Lee et al. 1994) . It is true that a few other parameters can change the HB morphology at a fixed metallicity, as discussed 
Notes.
(1) Carretta et al. (2001) ; (2) Zoccali et al. (2004) ; (3) Cohen et al. (1999) ; (4) by Catelan et al. (2001) , for instance, but in this case the age is probably playing the major role. Literature ages are 11 Gyr (VandenBerg et al. 2013 ) and 14 Gyr old (Barbuy et al. 2007 ), respectively. M 71 is younger and moderately metal-rich, therefore a red horizontal branch is expected. In particular, we derived a slightly higher metallicity for this cluster in comparison with the literature, [Fe/H] = -0.63±0.06. NGC 6558 has a high metallicity for such a blue horizontal branch, and Barbuy et al. (2007) argue that if this is interpreted as pure factor of age, this cluster should be one of the oldest objects in the Milky Way. We derived 
Metal-poor clusters NGC 6426, Terzan 8
NGC 6426 and Terzan 8 present similar CMDs with a same literature age and metallicity of 13 Gyr (Dotter et al. 2011; VandenBerg et al. 2013) and [Fe/H] = -2.15 (Harris 1996 (Harris , 2010 . NGC 6426 is located in the northern halo of the Milky Way, 14.4 kpc from the Galactic centre and 5.8 kpc above the Galactic plane. Its height is much larger than the height scale of the thick disc (0.75 kpc, de Jong et al. 2010), but it has a nonnegligible reddening of E(B-V) = 0.36, at a galactic latitude of b=16.23
• . The best CMD available for this cluster was observed with the ACS imager onboard the Hubble Space Telescope by Dotter et al. (2011) , and they derived an age of 13.0±1.5 Gyr from isochrone fitting. Our pre-image photometry based on observations with the Very Large Telescope/ESO produced a rather well-defined CMD for this cluster which is compatible with a 13 Gyr isochrone (see Figure 1) .
Terzan 8 is located in the southern halo of the Milky Way, 19.4 kpc from the Galactic centre and 10.9 kpc below the Galactic plane. It has the lowest reddening of all clusters analysed in this work, E(B-V) = 0.12. This is one of the four Milky Way globular clusters believed to be captured from the Sagittarius dwarf galaxy (Ibata et al. 1994) , the other three being M 54, Terzan 7 and Arp 2 (Da Costa & Armandroff 1995). Carretta et al. (2014) did not find a strong evidence for Na-O anticorrelation, typical for globular clusters which may indicate that these clusters may have simple stellar populations.
Atmospheric parameters derived in this work for both clusters are in good agreement with literature values, when compared to the isochrones in Figure 9 . As for the moderately metal-rich clusters, MILES results present larger error bars than COELHO results for T eff and log(g), and the reason is the same as mentioned above, i.e., the sampling of MILES library is poorer for this metallicity range (see Figure  2 of Sánchez-Blázquez et al. 2006) . Derived metallicities for these clusters are [Fe/H] = -2.39±0.04 and -2.06±0.04, respectively. For NGC 6426 our determination is 0.24 more metal-poor than given in Harris's catalogue ([Fe/H] = -2.15). However the only derivation of the metallicity for this cluster was done by Zinn & West (1984) 
Summary and conclusions
We present a method of full spectrum fitting, based on the ETOILE code, to derive v helio , T eff , log(g), [Fe/H] We validated the method using well known red giant stars covering the parameter space of 4000 K < T eff < 6000 K, 0.0 < log(g) < 4.0, -2.5 < [Fe/H] < +0.3 and -0.2 < [Mg/Fe] < +0.6. The spectra of these reference stars are from the ELODIE library and the parameters from the PASTEL catalogue. The parameters were recovered for the whole range of parameters. We applied the method to red giant stars, and the code ETOILE has been applied and validated also for dwarf stars by Katz et al. (2011) .
In order to establish the methodology to be adopted for a larger sample of clusters, we chose two metal-rich (NGC 6528, NGC 6553), two moderately metal-rich (M 71, NGC 6558) and In conclusion, full spectrum fitting technique using ETOILE code together with MILES and COELHO libraries appears to be suitable to derive chemical abundances for Milky Way globular clusters, from low/medium-resolution spectra of red giant branch stars. Depending on the stellar population studied, the choice of library with parameter space covering the expected values for the clusters is a crucial ingredient, observed library being better for more metal-rich stars and synthetic library being preferable for the more metal-poor ones. This method will be applied to the other Milky Way globular clusters from this survey. It is also promising for extragalactic stars, that can be more easily observed with similar resolutions of R∼2,000, for studies of galaxy formation and evolution. Table 3 . Star by star coordinates, magnitude, colour, heliocentric radial velocity. Velocities from CaT were taken from from Saviane et al. (2012) for NGC 6528, NGC 6553, M 71 and NGC 6558, and from Vasquez et al. (2014, in prep.) 
